surface antigen (SCSA) on these three different cell lines has been examined by' immunoelectron microscopy using the rabbit anti-K-BALI$, anti-K-NRK, and anti-W.
NRK sera preabsorbed with normal embryonic rat cells, NRK cells, and BALB/3T3 cells. Four'different specific sarcoma cell surface antigens have been demonstrated: SCSAa, an antigen specific tQ the surface of W-NRK cells; SCSAb, a surface antigen common to K-NRK and W-NRK' cells; SC SAe, a surface antigen common to K-BALB and W-NRK celland nd SCSAd, a surface antigen broadly reactive with the rabbit' antisera to W-NRK, KNRK, and K-BALB.
Cells nonproductively transformed by RNA-containing sarcoma viruses provide a model for studying the mechanisms involved in oncogenesis. Murine sarcoma virus (MSV)-transformed nonproducer cells release no detectable type C helper virus or virion antigens. In contrast to the high degree of immunogenicity of other known virus-induced solid tumors, the MSV-transformed nonproducer cell has no detectable transplantation antigens (1, 2) . Recently, sensitive immunoelectron microscopy procedures provided the first evidence of an MSV-associated antigen on surfaces of these cells. Antisera from the mice hyperimmunized with syngeneic nonproducer cells transformed by the Kirsten (Ki) strain of MSV were shown to be weakly reactive against the cell, surfaces of mouse or rat nonproducer-cells transformed by either Ki or Moloney strains of MSV (3) .
The isolation of sarcoma virus from a solid tumor of a woolly monkey (4, 5) has led to investigation of its biologic properties. Like MSV, the woolly monkey sarcoma virus (WSV) transforms cells in tissue culture without the production of infectious virus (6) . In the present studies, the sarcoma (10) . Viable cells were' gently scraped from monolayers 'with a rubber policeman, washed twice in serum-free medium 199 by centrifugation at 00 and 300 X g, and distributed to small centrifuge tubes at approximately 3 X 106 cells per tube. Cells'were incubated with 0.05 ml of preabsorbed, undiluted antiserum, washed twice with serumfree medium 199, and then incubated with 0.05 ml of ferritin reagent. All incubations were performed at 0°for 30 min with periodic agitation to avoid as much as possible pinocytosis, phagocytosis, and synthesis of new cell membranes. Washed cell pellets were treated for electron microscopy as described previously (11, 12) . Thin sections of at least 50 cells from each sample were observed to determine whether antigens were present on or absent from cell surfaces. To eliminate observing the same cell in different sections of one embedded sample, thin sections were obtained from six blocks of each sample.
RESULTS
The results of the IEM studies, summarized in Table 2 , indicate the presence of several different cell surface antigens (CSAs) specific for sarcoma virus-transformed cells.
Common Cell Surface Anigen(s) of K-BALB, K-NRK, and W-NRK Cells. Sera from-rabbits hyperimmunized with each of the nonproducer cell lines, K-BALB, K-NRK, and W-NRK, were preabsorbed with Fischer rat and BALB/c mouse embryo cells and analyzed by immunoelectron microscopy for reactivity with K-BALB and K-NRK target cells. Furthermore, the anti-W-NRK serum similarly preabsorbed was tested for reactivity with W-NRK 'cells. These preabsorbed antisera showed positive reactivity with respective test cells but not with nontransformed BALB/3T3 and NRK cells.
Labeling was restricted to small areas on the cell surface (Fig. lb, c, and d) . In addition to reacting with the homologous nonproducer cells, each serum also reacted with each of the other sarcoma virus-transformed cells tested, as shown in Table' 2. The activity of all antisera to all target transformed nonproducer cell lines was completely absorbed by W-NRK (Fig. la) (Fig. la) , the reactivity was only partially absorbed by either K-BALB or K-NRK cells or by a mixture of both (Fig. lb) . Evidence for Two Additional CSAs of Sarcoma Virus-Transformed Nonproducer Cells. The results of absorption of the anti-K-BALB and anti-K-NRK sera by K-BALB and K-NRK cells were studied next. K-BALB but not K-NRK cells completely absorbed the reactivity of the anti-K-BALB serum against W-NRK cells (Fig. ic) . In contrast, the reactivity of the anti-K-NRK serum with W-NRK cells was fully absorbed by K-NRK (Fig. id) but not by K-BALB cells. These results indicate the existence of a CSA common to K-NRK and W-NRK cells and a second CSA shared by W-NRK and K-BALB cells. Further evidence that the rabbit antisera used in this study were able to detect a difference between the sarcoma virus-associated CSAs of K-BALB and K-NRK cells was derived from the findings that the reactivity of the anti-K-BALB serum with K-BALB cells was absorbed by K-BALB but not by K-NRK cells (Fig. ic) . Conversely, the reactivity of the anti-K-NRK serum with K-NRK cells was absorbed by K-NRK but not K-BALB cells (Fig. id) (13, 14) . Infection with WSV also results in loss of growth regulation. The finding that the morphology of WSV-transformed nonproducer cells is different from that of nonproducer cells transformed by MSV (6) has suggested that there are differences in the genetic information of these two mammalian sarcoma viruses. In biochemical studies of mammalian sarcoma viruses, a major portion of the Ki-MSV genome has been shown to be genetically unrelated to its helper leukemia virus, Ki-MuLV (15 portion of Ki-MSV consists of genetic information of the rat, the species from which Ki-MSV was initially isolated (16) . A similar pattern is now emerging with other mammalian sarcoma viruses. Both MSV and WSV appear to contain only a portion of the genetic information of their respective helper type C viruses (16, 17) . If the origin of these viruses is analogous to that of Ki-MSV, their genomes may also contain non-type C genetic information of the species from which each was isolated. The recent finding that the woolly helper leukemia virus may not be indigenous to the woolly monkey (17) (20) . C57BL/6 mice recognize only G cell surface antigens GCSAa and c (21, 22) , while rats produce specific antibodies against GCSAa, b, c, and GIx on the cell surface and against subgroup-specific envelope antigen(s) (sub-gsVEA) of type C viruses (18, 20, 22, 23) . The question, as to whether one or more of the SCSAs recognized by the antisera prepared in rabbits is identical to the single antigen previously detected using antisera from hyperimmunized mice, requires further study. 
